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INTRODUCTION 


The Emergency Rocket Communications System (ERCS) integrates 
with the Minuteman WS-133A-M Intercontinental Ballistic Missile 
System to provide an optimum emergency communications capability. 


In operation, the ERCS system utilizes the Minuteman launch facilities 
and a Minuteman booster to place a Payload into a sub-orbital flight. 
The Payload then transmits a pre-recorded message to all subscribers 
within line-of-sight of its trajectory. 
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PAYLOAD IN FLIGHT 
(ARTIST'S CONCEPTION) 
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EMERGENCY ROCKET 
COMMUNICATIONS SYSTEM 
(ERCS) 
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SYSTEM IS COMPRISED OF 
FOLLOWING MAJOR ELEMENTS: 


1) COMMUNICATIONS PAYLOAD 


2) OPERATIONAL GROUND EQUIPMENT (OGE) 
- CONTROL-MONITOR CONSOLE 
- CM DATA TRANSFER UNIT 

3) MAINTENANCE GROUND EQUIPMENT (MGE) 


- COMPRISED OF TEST SETS, HANDLING EQUIPMENT, 
ETC. 
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rational Ground Equipment (OGE) 
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Payload, AN/DRC 


Maintenance Ground Equipment (MGE) 
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ERCS/MINUTEMAN INTERFACE 
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PAYLOAD/GUIDANCE 8: CONTROL INTERFACE 


ERCS Payload installed on top of Guidance and Control (G&C) 
section of Minuteman booster rocket. | 


The ERCS Payload is interchangeable with, and similar in appearance 
to the Mark 11 Series Re-entry Vehicle. 
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PAYLOAD/G&C INTERFACE 










ERCS 
PAYLOAD 


GUIDANCE & CONTROL SECTION 





THIRD STAGE MOTOR 
RACEWAY 





INTERSTAGE 


SECOND STAGE MOTOR 


RACEWAY 


INTERSTAGE 


FIRST STAGE MOTOR 





RACEWAY 
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TYPICAL MINUTEMAN WS-133A-M SITE 
CONFIGURED FOR ERCS OPERATION 


LCF 


The Control-Monitor (C-M) Console is located next to the Minuteman 
Launch Control Console for optimum MCCC operation. 


EE 


The C-M Data Transfer Unit is mounted on a base assembly beneath 
the Voice Reporting Signal Assembly. 


The Communications Payload is mounted on the Minuteman Boost 
Missile. 
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SYSTEM INTERCONNECTION 


ERCS/WS-133A-M System interconnection diagram showing typical 
cable connections of Minuteman site configured for ERCS operation. 
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PAYLOAD ALARM CONTINUITY LOOP 


The Payload alarm continuity loop monitors the ready condition of 
Payload circuits and connections during standby and pre-launch modes 
of the Minuteman missile. 


If the alarm loop opens during a pre-launch countdown, a warhead 


alarm is indicated on the Minuteman launch control console and the 
missile is automatically placed in a NO-GO condition. 
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ELECTRICAL INTERFACE 


Electrical connections between the C-M Data Transfer Unit and the 
ERCS Payload are made through Distribution Box, Umbilical Cable, 
and Guidance and Control section of Missile. 


2-10 SD 7127 





В5К 3820 


MISSION PROFILE 
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COMMUNICATIONS PAYLOAD 
AN/DRC-8 
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COMMUNICATIONS PAYLOAD 
AN/DRC-8 


LEADING PARTICULARS: 


1) Minuteman Launched 4) Stored Message Capability 

2) Nuclear Hardened 5) EAM Transmission 

3) Dual Transmitter 6) Weight — 875 Ibs 
Operation 


7) Dimensions 


- Length (Approx.) — 8 Feet 
- Width (Max.) — 32.6 Inches 
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PAYLOAD CONFIGURATION 


The Communications Payload is comprised of the following major 
assemblies: 


1 FORWARD SECTION 
2) AFTSECTION 


3) SPACER SECTION 
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PAYLOAD CONFIGURATION 


FORWARD 
SECTION 


| SEP, PLANE — — — — — 
FWD. 
FLIGHT 
SEPARATION AFT 
SECTION 
SERVICE SEP.— -— 


SEP. PLANE- AFT-—— SPACER 
SECTION 
G&C MTG. PLANE ——— jd 
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PAYLOAD FUNCTIONS 


Item 


AODB 


Battery Activate 
Unit 


Tumble Motors 
Batteries (A&B) 
Power Converters 
(A&B) 


Programmer 


Recorder-Processor 


Antenna 


Diplexer 


Antenna 


Thermal Control 
System 


Function 


Functions as Payload safe-arm device. 
Contains relays for switching Minuteman 
descretes to Payload components. 


Provides potassium hydroxide (KOH) 
electrolyte to activate both Payload bat- 
teries just prior to launch. 


Provides mechanical clearance between 
boost vehicle and Payload after separation. 


Supplies basic dc operating power to Pay- 
load. 


Converts battery power to ac and dc for 
system operation. 


Timer for Payload sequential events. 


Stores and plays back audio message. 
Provides pulse-duration modulation (PDM) 
signals to transmitters. 


Radiates energy generated by transmitters. 


Passive dual-channel device for filtering 
and coupling both transmitter outputs. 


Radiates energy generated by both trans- 
mitters. 


Maintains components at safe, reliable, 
operating temperatures. 
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PAYLOAD FORWARD SECTION 
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PAYLOAD FORWARD SECTION 


The Payload forward section contains the battery activator system, 
forward ball-lock separation system, cable and tube cutter assemblies, 
and two access doors. 


The forward section is not pressurized. 
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PAYLOAD FORWARD SECTION 


¡SYSTEM ACCESS DOOR 
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FORWARD SECTION ASSEMBLIES 


Item Purpose/Function 

Fairing Houses Forward Section systems. Designed 
to withstand aerodynamic heating and 
loading. 


Battery Activate Unit, Electrolyte (KOH) storage tank. Gas Gen- 

Gas Generator erator is fired 45. seconds before launch 
to produce gas pressure that forces KOH 
from tank through tubes to payload 
batteries. Contained in Aft Section. 


Tube Cutter Upon receipt of signal from Payload Pro- 
grammer, tube cutter severs and seals KOH 
tube between Forward and Aft Sections. 


Cable Cutter Upon receipt of signal from Payload Pro- 
grammer, cable cutter severs wire harness 
between Forward and Aft sections. 


Ball Locks & Ball locks secure Forward Section to Aft 

Gas Generator Section. When separation is commanded, a 
signal from the payload programmer fires the 
gas generator. The resultant pressure causes 
the ball locks to release. 


Separation When ball locks release, separation springs 


Springs provide necessary force to cause forward 
section to separate from aft section in flight. 
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FORWARD SECTION (EXPLODED VIEW) 


NOSE CONE 


BATTERY 


ACTIVATION 
UNIT 
k DOOR ASSY 
„4 


GAS PRESSURE 
GENERATOR 
ASSY 





Ç 





HOSE ASSY (BATTERY ACTIVATE) 
IGNITER 
TUBE CUTTER ASSY 


ASSY 
BATTERY 


ACTIVATION 
UNIT 


WIRE BUNDLE (CABLE) 
CUTTER 
ASSY 
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PAYLOAD АЕТ SECTION 
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PAYLOAD AFT SECTION 


The Payload Aft Section contains the Communications Package, Spin 
Stabilization System, Payload Separation System, and six access doors. 


The Fairing, along with upper pressure dome and lower radome, forms 


the pressure shell for the Payload. Nominal pressure within the shell 
is approx. 14.7 psi. 
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PAYLOAD AFT SECTION 








[COMMUNICATIONS 
PACKAGE 
(INSIDE FAIRING) 





RADOME 
(PART OF 
*1 ANTENNA : 
* | SUBASSEMBL Y)| 
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AFT SECTION FAIRING 


The Aft Section Fairing accomplishes the following: 


1) It is designed to protect the Communications Package from 
aerodynamic heating and stresses. 


2) It incorporates shielding to protect the Communications 
Package against hostile environments. 


3) The fairing is pressure sealed to maintain the Communications 
Package at 1 Atm. pressure. 


SD 7127 
4-18 


BSR 3820 


AFT SECTION FAIRING 


ACCESS DOORS FOR 
GROUND TESTING 


SPIN MOTOR 

DOOR LOCATION 
(SHIPPING DOOR 
SHOWN INSTALLED) 
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PAYLOAD SEPARATION SWITCH 


Purpose 





Initiates or starts the Payload Programmer sequential timing when the 
Payload is separated from the boost vehicle. 


Description/Location 


Two normally open switches, in parallel with each other for redundancy. 
The switches are physically located in the lower part of the Payload aft 
section with the actuating mechanism compressed against the spacer 
section. 
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PAYLOAD SEPARATION SWITCH 
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SPIN MOTORS 


Purpose 


To provide Payload spin stabilization after separation from boost 
vehicle. Payload revolves counterclockwise at approximately one 
revolution per second. 


Description 


Two doors, each containing two solid-propellant spin rockets for a 
total of four, are mounted in the lower part of the payload aft section. 
The doors are mounted 1800 diametrically to each other on the 

outer fairing shell. For shipping and storage purposes, blank doors 

are installed in the door openings. 
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SPIN MOTORS 


NOZZLE EXTENSION 










MOTOR CASE ASSEMBLY 
MOUNTING PLATE 
CONNECTOR 


SHORTING CAP 


*SPIN MOTOR 
PAYLOAD ACCESS DOOR 


*SPIN MOTORS ARE MOUNTED 
IN MATCHED PAIRS ON EACH 
DOOR 
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COMMUNICATIONS PACKAGE 
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COMMUNICATIONS PACKAGE 


The Communications Package consists of two UHF Transmitters 
(A and B), Recorder-Processor, Diplexer, Antenna, Thermal Control 
System, Programmer, Power Converter, and two Batteries. 
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COMMUNICATIONS PACKAGE — UPPER 
COMPONENTS 


1) Baseplate (Mounting base for major components) 
2)  Recorder-Processor 

3) Transmitters (A and B) 

4) Diplexer 

5) Power Converters (A and B) 

6) Coolant Feed System 


7) Programmer 
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COMMUNICATIONS PACKAGE — LOWER 
COMPONENTS 


1) Antenna 
2) Batteries (A and B) 


3) Radome 
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COMMUNICATIONS PACKAGE FUNCTIONS 


Item 


Batteries (A and B) 


Power Converters 


(A and B) 


Programmer 


Recorder-Processor 


Transmitters (A and B) 


Diplexer 


Antenna 


Thermal Control 
System 


Function 


Provides basic de power to the Pay- 
' load. 


Supplies ac and dc voltages and 
currents for system operation. 


Timer for sequential Payload events. 


Stores and plays back the audio 
message. Provides processed audio 
to Exciter. 


Generates the RF carrier containing 
the audio message. 


Passive dual-channel device for 
filtering and coupling both trans- 
mitter outputs to antenna. 


Radiates the energy generated by 
the transmitters. 


Maintains components at safe, re- 
liable, operating temperatures. 
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BATTERY SYSTEM 
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BATTERY SYSTEM 


The Payload Battery System is comprised of two Batteries and a 
Battery Activate/Exhaust Subsystem. 


1) The Batteries generate the DC power required to operate the 
Payload components. 


2) The Battery Activate/Exhaust Subsystem supplies electrolyte to 


the Batteries and exhausts excess pressure to the external environ- 
ment. 
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BATTERY SYSTEM 






FORWARD 


BATTERY SECTION _ 


ACTIVATE 
UNIT 


- TUBE 
CUTTER 


FORWARD 
SEPARATION 
PLANE 


BATTERIES Á SECTION 


SPACER 
BN ў SEPARATION 
> ” Ñ Bi PLANE 
/ {| SPACER 
Y SECTION 


а) 
b) 


c) 


d) 
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PAYLOAD BATTERIES 


Two Batteries required (Channel A and Channel B). 

Each battery (dry) weighs approximately 49 pounds. 

Each battery fabricated using silver-zinc cells. Batteries are in 
non-activated, dry-state until activated by the potassium hydro- 


xide (KOH) electrolyte. 


Battery performance characteristics: 


Flight Time Required Characteristic (Each Battery) 
T = 0 (Launch ) to Current = 6 Amps 

T = +3 Minutes Voltage Output = 43 VDC to 55 VDC 
T =>+3 Minutes Current = (Classified) 


Voltage Output = (Classified) 
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PAYLOAD BATTERIES 





Mounting Flange 


Output Terminals 
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BATTERY ACTIVATE UNIT 


The Battery Activate Unit is mounted in the forward section of the 
Payload. The unit contains the potassium hydroxide (KOH) electro- 
Iyte which is used to activate the two Payload batteries just prior to 
launch. 
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BATTERY ACTIVATE UNIT 





| 


Electrolyte 


= 
Gas : Í 
Generator | 
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BATTERY SYSTEM — 
OPERATIONAL DESCRIPTION 


Operational Description 


At 45 seconds prior to launch, a discrete, issued by the Minuteman missile 
system, fires the battery activate system gas generator. 


Resultant gas pressure bursts a foil diaphragm in the electrolyte tank exit 
tube and forces KOH from the tank through tubing, check valve, and mani- 
fold to the batteries. Immediately after activation, the batteries supply | 
D.C. power to the payload. Approximately 7000 cc of KOH are used to 
activate the two batteries. 


Approximately 15 milliseconds after payload separation from the boost 
vehicle, a discrete issued by the programmer cuts and seals the battery 
activate tube at the forward/aft section interface. Downstream check valve 
prevents internal battery pressure loss in the event that cut tube does not 
seal properly. 


Approximately 15 - 20 minutes after battery activation, a 0.015 inches 

thick aluminum foil in the diaphragm assembly ruptures allowing KOH 
electrolyte to vent through the relief valve to the hard vacuum space environ- 
ment. The diaphragm prevents battery rupture due to high internal pres- 
sures. The relief valve prevents battery system evacuation to hard space 
vacuum. (Relief valve cracking pressure is 28 psia). 


Batteries continue to supply DC power (45 VDC) to Payload for duration 
of flight. 


4-42 SD 7127 





BSR 3820 


мал 


[ΕΕ 


| 
(8 TINNVHO) і 
H3.11H3ANOO H3MOd | 


| H3MOd | 
|р 8 


l 
| 
| 
L 


ONIL LIS 1541 
39055394 31v'd3svg 


| 
30 MO14 53.ιποιανι | * 





331 


аллул SL 
33/7138 29 

















Fa pe ENE 
| 
(V Ι3ΝΝΝΗΟ) 
WONBEHAVIG | ызінэлмоо намоа 
I 
L. = T == 
Г змо | 
| σα | 
sl | 
(8 3ΝΝΝΗΟ) (у ламмунә) | 
AH3LLV8 λθ311ν8 1 





WALSAS AH3.11V8 








TVNOIS 
/ М auld 81N0S 





YOLVY3N39 
Svo 





ANVL 
31A10u10313 








PASA | 


SD 3127 


4-43 


BSR 3820 


BATTERY SYSTEM COMPONENTS 


Battery system components include the following: 


Battery Activate Tube 
. Check Valve 

Manifold 

Diaphragm 


Batteries 
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BATTERY SYSTEM COMPONENTS 





DIAPHRAGM ASSY. FAM. DES. NO, 14 : 


PIN 2326241 CODE IDENT. NO. 11511 
2 
SN LE DATE mre SEP 16196 
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POWER CONVERTER 


The Power Converter converts the battery voltage to controlled-level 
ac and dc voltages for operation of the Payload components. 
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POWER CONVERTER 


The Power Converter converts the battery voltage to controlled-level 
ac and dc voltages for operation of the Payload components. 
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POWER CONVERTER 


f ALS COOLANT LINE 
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POWER CONVERTER DESCRIPTION 


The Power Converter is comprised of the following: 


1) Single unit, solid state construction containing: 


DC to AC converter 

Voltage level conversion circuits 
Voltage regulator circuits 
Rectifier/filter circuits 


mom wn 


2) Fittings to coolant system 


3) Contoured to payload envelope 
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POWER CONVERTER- VOLTAGE CONVERSIONS 


Input: 
-45 Vdc (Nominal) Battery Voltage 


Outputs: 


Output Voltage 


AC 


Current Component/Circuit 


Final Filaments 















5.5 VRMS, 1000 Hz 
6.3 VRMS, 1000 Hz 







Driver Filament 
DC 


Recorder-Processor 
XMTR Oscillator 
XMTR Exciter 
Signal Processor 
(via R/P - - - for OTL only) 















Classified 
Classified 
Classified 
Classified 


Classified 
Classified 
Classified 
Classified 


Final Cathode 








Final Screen 


Driver Cathode 















Driver Screen 
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PROGRAMMER 


Purpose 


To provide precisely timed switching events for controlling Payload 
sequential operations. 


From Booster Separation 
To Transmitter Turn-On 


Components 
Single unit construction containing: 


Electromagnetic relays 
Time-delay relays 
Time-delay circuits 
Voltage regulator 
Squib switches 
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PROGRAMMER 
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PROGRAMMER BASIC OPERATION 


Two programmer squib switches are activated at booster thrust 
termination (TT) minus 1.8 seconds, thus arming the Programmer. 


Battery voltage is regulated to 28 volts for use by relay coils and 
timing circuits. 


Separation switch closes when Payload separation occurs, apply- 
ing 28 volts to timing circuits. 


As each sequential time-out occurs, 45-volt battery voltage is 


applied via relay contacts to appropriate Payload circuits. These 
switched battery voltages are commonly called ”discretes.” 
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PROGRAMMED EVENTS 


Tube Cutter 

Spin Motors 

Forward Gas Generator 

Forward Electrical Cutter 

Coolant Flow 

Transmitter High Voltage Turn-On 
Programmer Self Turn-Off 
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EVENT TIMING 


PROGRAMMER INITIATE 


TUBE CUTTER DISCRETE 


SPIN MOTOR DISCRETE 


FORWARD GAS GENERATOR DISCRETE 
FORWARD ELECTRICAL CUTTER DISCRETE 


COOLANT DISCRETE 


XMTR H/V TURN-ON DISCRETE 
= .02SEC Е | PROGRAMMER SELF TURN-OFF 
0 20 238 4.52 ai. 3102 
MS ΜΒ SEC. SEC. SEC. 
to ty t2 t3 t4 tg 
$ SD 3127 
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TIME DELAYS 


RC Delays (Short Delays) 


Time from Programmer Initiate 
to Tube Cutter Discrete tq - to (20 ms) 


Time from Coolant Discrete to 
High Voltage Turn-On and tg - t4 (20 ms) 
Programmer Turn-Off 


Time Delay Relays (Longer 8: Precise Delays) 


. Time from Programmer Initiate to 


Spin Motor Discrete 12-10 (238 ms) 
Forward Gas Generator & 
Forward Electrical Cutter 13-10 (4.52 ѕес) 
Discretes 

. Coolant Discrete t4 - tg (31 sec) 
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DIGITAL DELAY CHARACTERISTICS 


Overall accuracy primarily dependent upon accuracy and stability 
of internal oscillator. 


Timing accuracies of + 1 percent over wide range of input voltages 
and operating temperatures are possible using this technique. 
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RECORDER-PROCESSOR 
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RECORDER-PROCESSOR 


Purpose 


1) 


2) 


Provides a means of storing a voice message in the ERCS Payload 
prior to launch. 


Plays back a repetitive voice message signal for modulating the 
ERCS transmitters during flight. 


Components 


Modular construction containing: 


a 
b. 


2 p 


Dh 


Tape deck assembly 

Bias oscillator module 
Speed control module 
Converter module 
Playback amplifier module 


Audio processor module 
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RECORDER-PROCESSOR COMPONENT FUNCTIONS 


a. Tape Deck Assembly 


Provides continuous tape record/playback capability and 
includes tape reel, record and reproduce heads, motor drive 
and associated hardware. 


b. Bias Oscillator Module 


Conditions audio signal for optimum recording characteristics. 


C. Speed Control Module 


Provides two tape speeds; 5 inches/sec. and 40 inches/sec. 
The fast forward mode is used to minimize time period between 
message repetitions. 


d. Converter Module 


Converts DC input power into two phase AC power for driving 
motor. 


e. Playback Amplifier Module 


Amplifies signal from playback head to level compatible with 
subsequent circuits. 


f. Audio Processor Module 


Converts audio signal into proper form for modulating ERCS 
transmitters. 
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TAPE DECK COMPONENTS 


Magnetic Heads 


1  Erase/Record Head — Both functions incorporated into one 
housing. | 


During record operation, erase head is energized to erase all 
previous data prior to new data recording. 


2) Playback Head — Playback head reproduces recorded data from 
tape and plays back to monitoring circuits. 


Continuous-Loop Tape 


Facilitates repetitive playback. 


Has index or "beginning-of-message" (BOM) window position 
for tape control. 


Tape speed changes at "end-of-message'' (EOM) position 
from normal speed (5-inches-per-second) to high speed 
(40-inches-per-second). 


High speed tape movement until BOM window reached. 


At BOM window, back to normal tape speed for flight oper- 
ation or recorder stopped for ground operation. 
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j MAGNETIC HEADS AND TAPE ARRANGEMENT 


RECORDED TRACK ERASE COMBINATION RECORD 
WIDTH CURRENT ERASE HEAD 

















PLAYBACK 
HEAD 
RECORD INDUCED CURRENT 
CURRENT TO PLAYBACK 
AMPLIFIER 
OLD INFORMATION 
PREVIOUSLY 
PREVIOUS OLE PIECE 
NEWLY ERASED ὃ OIL 
TAPE 
NEWLY RECORDED 
INFORMATION 
iREPRODUCED ^7 ROS 
INFORMATION 
TAPE DIRECTION 
— 
TAPE SPEED 
CHANGE POSITION PLAvBAck RFCORD/ERASE 
(BACK TO NORMAL) HEAD 


EOM 
RECORD 


(162.5 HZ) CONTINUOUS 


LOOP TAPE 


TAPE DIRECTION 


kq es MESSAGE RECORD 
300 - 3000 HZ 


TAPE SPEED 
CHANGE POSITION 
(TIMES 8) 
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TRANSMITTER SYSTEM 


The Payload Transmitter System generates and delivers:  adulated 
RF signal to the Payload Antenna System for transmission "-horne 
and ground subscribers. 


Two identical transmitter systems are used in the payload, each pre- 
tuned to operate on any one of ten frequencies. The output рос” 
and frequency of operation of the transmitters are classii:. 


Each Payload Transmitter System consists of an Oscillator, Exciter, 
Driver Amplifier, and Final Amplifier, together with Associated 
Coaxial Cables (3) and External Coolant Tubes. 
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TRANSMITTER COMPONENTS 


Two Transmitter Systems are used on the ERCS Payload, each iden- 
tical except for frequency band of operation. 


The Exciter, Driver Amplifier, and Final Amplifier units are mounted 
together in the Payload as one assembly. The Oscillator is mounted as 
a separate component, 


Cooling is employed for the Exciter, Driver Amplifier, and Final 
Amplifier Assemblies. 
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TRANSMITTER COMPONENTS 
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OSCILLATOR CHARACTERISTICS 


Solid state circuits. 

Frequency controlled by quartz crystal. 

Output to exciter: 75 MW, CW at (classified) MHz. 

10 channel capability. Channel selected prior to launch. 
Provision for remote channel selection and monitoring. 


Telemetry signal provided for operational test launch (0-5 VDC 
proportional to oscillator output). 


Signal provided for measurement of oscillator frequency. 
(Payload Test Set) 
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EXCITER CHARACTERISTICS 


Solid state circuits. 


Incorporates automatic gain control circuit (AGC) to compen- 
sate for voltage fluctuations and degradation. 


Amplifies oscillator C.W. signal and multiplies oscillator signal 
by four (x 4). 


Modulates R.F. output using signal provided by Recorder/ 
Processor (modulation signal is nominal 12 kHz, 10-90% duty 
cycle). 


Output to exciter: 16 watts avg, max. at (classified) MHz. 


Telemetry signal provided for operational test launch. (Pro- 
portional to exciter RF output). 
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DRIVER AMPLIFIER CHARACTERISTICS 


RF cavity amplifier uses vapor-cooled tetrode electron tube. 


Amplifies modulated RF signal from exciter to nominal 170 
watts, avg. 


Two telemetry signals provided for operational test launch: 


(1) Signals proportional to driver amplifier cathode current. 
(2) Signals proportional to driver amplifier RF output power. 


Filament power supplied to driver electron tube prior to launch. 
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FINAL AMPLIFIER CHARACTERISTICS 


RF cavity amplifier uses vapor cooled tetrode electron tube. 


Amplifies modulated signal from driver amplifier to nominal 
(classified) watts, avg. 


Telemetry signal provided for operational test launch — 
proportional to cathode current. 


Filament power supplied to final ampl. electron tube prior to 
launch. (19 amps at 5.5 VAC). 
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ANTENNA SYSTEM 
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ANTENNA SYSTEM 


The Payload Antenna System is comprised of the following: 


a, 


Archimedian-type antenna assembly 
Diplexer 

Coaxial cables and connectors 
Directional couplers 


Radome 


12% 
me SD 31 





BSR -3820 


ал аш ш um 
VNN31NV r 8 1 
ЕЛИСУ Ë 


= G κα 


HO1093NNOO 


ΗΘΠΟΒΗΙΩΒΗ —E — 
аузнулпа 





ualdnoo 
"IVNOILO3HIQ 





| μπχππάια 


HOLIINNOI 39v 


4314N09 
"IVNOILO3HIQ 






i ' 
8 yaLımsnvun | 
Lora | 


 WVHDVIG 32018 IWNOILONNA WALSAS VNN3.LNV 


SD 2 121 


4-93 


BSR 3820 


АМТЕММА ASSEMBLY 


The Antenna Assembly is comprised of a Spiral, Balun, and the 
Support Structure: 


Spiral 


Two-arm, 18-turn Archimedian spiral. 
Radiation pattern is one main lobe in direction of earth. 
Tuned to operate over both the А” апа ”B” frequency bands. 


Radiated energy is right-hand, circularly polarized. 


Balun 


Accomplishes required RF current transition between coaxial trans- 
mission line and Spiral Radiator. 


Transforms impedance of free space (= 377 ohms) to match 50 ohm 
transmission line. 


Support Structure 


Support structure fabricated using low-loss fiberglass. 


Provides rigid support for spirals. 
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DIPLEXER CHARACTERISTICS 


The Diplexer is a passive, three-port, dual-channel device which 
filters and then "'diplexes'" (couples) Transmitter "A" and 
Transmitter "B" signals. 


The two input signals are transmitted through the Diplexer 
common output port to the Antenna radiator. 


The Diplexer also includes two liquid heat exchangers for 
temperature control. 
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DIRECTIONAL COUPLERS 


Two Directional Couplers are used to detect and measure incident 
and reflected RF energy in the transmission lines between the Trans- 
mitters and Diplexer. 


The Couplers are used for Telemetry information o. ing 


process Payload tests and OTL flights. Voltage output signals froin the 
couplers are routed to the Payload Mini-TM Signal Processor. 


COAXIAL CABLES AND CONNECTOR 


Coaxial cable is aluminum-jacketed, teflon dielectric "ALJAX"'' which 
exhibits low-loss, high-power capability, and is easily former 


Cable connectors, right-angle adapters, and feedthrough 5 
are type SC which are high-voltage rated and exhibit low i..5. 


Cables required to couple RF energy from Transmitters to Antenna 
radiating elements. 
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АМТЕММА SYSTEM COMPONENTS 
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RADOME CHARACTERISTICS 


Fiberglass construction. 
High mechanical strength and low loss to radiated RF signal. 
Radome is installed over antenna and forms pressure seal with 


baseplate. Antenna compartment pressurized to 1 ATM to 
prevent high voltage breakdown (corona). 
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THERMAL CONTROL SYSTEM 
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THERMAL CONTROL SYSTEM CHARACTERISTICS 


a. Removes heat through he» е: ‘angers nted ! Pay- 
load comnonents. 


b. Coolant for iuyni. y is stored іп 7S rese. 


c. Coolant is mixture of water and 1000 ppm/3000 ppm P*- ` 
corro: "shihitor. 


d. System initiates о, wii ооіапі turn-i „niter 
turn-on commands are issued from Programmer. 


e. System is one-way, open-ended operation using explosive valve 
control. 


f. Conversion to steam occurs in flight cooling mode only. 


g.  Coolant for ground test is provided by external test set connec- 
tions. 
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CFS RESERVOIR CHARACTERISTICS 


The CFS Reservoir is the part.of the Thermal Control System that 
provides a controlled, flow-rate coolant to the Payload components. 
Characteristics of the unit are as follows: 


a. Unit contains approx. 17 Ib. of coolant stored іп a rubber 
bladder to be used in flight only. 


b. Bladder collapses during flight due to pressure differential 
between external Payload environment and internal residual 
pressure. 


c. Internal fin and tube assembly facilitates flow of coolant and 
prevents over-collapse of bladder. 


d. Explosive valves are initiated in flight. 


e. Two flow limiter assemblies control flow rate to 12.5 Ibs/hr. 
over a wide range of pressures (6 to 17 psia). 


f. Unit provides separate flow outlets to each transmitter cooling 
loop for reliability. 
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CFS RESERVOIR — EXPLODED VIEW 


Squib 











Housing 

Flow 

er Limiter 
Assy 

Squib au 


Explosive 
Valve 


Flow Limiter 
Adjustment 
Screw 


Fin and 
Tube Assy 
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COOLANT EXHAUST TEE 


Coolant vapor exhausts symmetrically to maintain proper Payload 
spin stabilization. 


TEFLON ICE SHIELD 


Teflon Ice Shield prevents ice formation. 
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COOLANT EXHAUST TEE AND 
TEFLON ICE SHIELD 


PAYLOAD AFT SECTION — TOP VIEW | 


TEFLON COOLANT 
ICE SHIELD EXHAUST TEE 
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COOLANT FITTINGS 


Coolant fittings provided inside AGE ACCESS DOOR to- enable 
ground testing of Payload components. 


Coolant fittings аге ”quick-disconnect” types that contain spring- 
loaded, self-sealing valves. When coolant hoses are connected, the 
valves open up allowing coolant to flow. When hoses are disconnected, 
the valves close and seal to prevent coolant leakage. 
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FLIGHT MODE OPERATION 


Approximately 31 seconds after 3rd stage separation, discretes 
issued by Payload Programmer fire coolant inlet and outlet 
explosive valves. 


Coolant flows from reservoir through flow limiters and check 
valves to component heat exchangers. Coolant is forced out of 
reservoir by internal Payload Aft Section pressure (approx. 14.7 
psia) acting on reservoir rubber bladder causing coolant to flow 
to external space environment. Flow limiters regulate flow to 
12 Ibs/hr in each cooling loop. Coolant does not flow through 
quick disconnect fittings (A;,,, Bi, and flow limiter test port) 
due to automatic sealing after completion of ground tests. 


Coolant flows through component heat exchangers and absorbs 
heat from components. In the process of absorbing heat, coolant 
is gradually converted to vapor. 


Coolant vapor is exhausted overboard to external space environ- 
ment. Pressure control valve in exhaust line maintains coolant 
system pressure at desired level. 
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FUNCTIONAL CHECKOUT MODE 


Coolant furnished and controlled by Payload Test Set. Flow 
limiters and coolant in reservoir not used for functional tests. 


Coolant supplied to Payload through "Aj," and “Bin quick 
disconnect fittings on AGE bracket. Coolant returned to Pay- 
load Test Set through “out” fitting on AGE bracket. 


Check valves prevent Payload Test Set coolant from entering 
flow limiters. 


Coolant supplied to Payload at approximately 0.3 GPM and 
700F. Component heat dissipated to coolant by conduction 
but does not cause coolant to vaporize. 


Quick Disconnect fittings allow Payload coolant lines to remain 
full of coolant at end of test for flight purposes. 
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FUNCTIONAL CHECKOUT MODE 
(FLOW LIMITER TESTS) 


1) Checkout test performed to verify settings of flow limiters. 


2) Coolant supplied by Payload Test Set through flow limiter test 
fitting on mounting bracket. Flow rate is verified by measuring 
volume of coolant that flows out of "А," and “Bj,” fittings 
within specified time period. 


3) Coolant does not flow through “OUT” fitting on AGE bracket 
during flow limiter test because it is sealed. 
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PAYLOAD SPACER SECTION 
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SPACER SECTION CHARACTERISTICS 


a. Provides mechanical and electrical interface between ERCS 
Payload and Minuteman Missile. 


b. Spacer Section remains with Minuteman after third stage separa- 
tion. 


The Spacer Section contains the following: 
1) Separation Springs 

2) Ball Locks 

3) Cable Cutter 

4) Telemetry Separation Switch 

5) Tumble Motors 


6) Aft Ordnance Distribution Box (AODB) 
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PAYLOAD SPACER SECTION 





PAYLOAD 
SPACER 
SECTION 
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CABLE CUTTER ` 


One Cable Cutter installed in Spacer Section. Used to cut wire 
harness leading from Spacer Section to Payload Aft Section. Dis- 
crete issued by Minuteman б&С fires EED that forces cutter blade 
to cut harness. 
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BALL LOCKS 


Four Ball Locks secure Spacer Section to Payload Aft Section. 


When separation enabled, discrete issued by Minuteman G&C 
fires two gas generators that create pressure required to release 


Ball Locks. 
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BALL LOCKS 
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SEPARATION SPRINGS 


Eight springs installed in Spacer Section of Payload. Springs provide 
mechanical force to separate Payload Aft Section from the Spacer 
Section. 
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SEPARATION SPRINGS 


SPACER USED DURING PAYLOAD ASSEMBLY 
AND SHIPPING. REMOVED FOR FLIGHT 


SEPARATION SPRING 
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TELEMETRY SEPARATION SWITCH 


Two Separation Switches (in parallel) installed in Spacer Section. 
Switches activate upon Payload separation and provide signal to 
Minuteman G&C indicating that Payload Aft Section Separation has 
occurred. Not part of ERCS Telemetry System. 
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TUMBLE MOTORS 


Purpose 


To provide mechanical clearance between Minuteman Missile and 
Payload after separation. Discrete issued by Minuteman С&С after 
Minuteman separation from ERCS Payload fires tumble motors. 
Thrust from tumble motors cause missile to tumble and provide 
clearance between missile and Payload. 


Description 
Two doors, each containing one solid propellant tumble rocket are 


mounted in the Payload spacer section. For shipping and storage 
purposes, blank doors are installed in the door openings. 
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TUMBLE MOTOR 


SPACER 
SECTION 


EXTENSION 


MOUNTING 
PLATE 


SHORTING CAP 


TUMBLE MOTOR 


PAYLOAD 
Ё ACCESS DOOR 
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AFT ORDNANCE DISTRIBUTION BOX 


Functions as the Payload safe-arm device. 


Provides switching relays to pass or inhibit discretes generated 
by the Minuteman guidance and contro! (G&C) computer to 
effect battery activation, Payload separa: эп, Payload pro- 
grammer arming, and tumble motor igniti: 


In the armed condition, the AODB accomn alt bats 
currents required to initiate the electroexplosive ... vices (EED’s). 


In the safed condition, AODB circuitry die" ^^e^* ET 
from the firing circuits and presents fix« 3 the 
G&C Computer and to the EED's. 


The AODB provides Payload arm and Payload saf¢ „‚nitor 
circuits to status the G&C Computer. 


In the System Safed condition, AODB circuitry permits an 


overriding signal from the Minuteman launch circuits to reset 
the relays to the safed condition. 
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AODB IN "SAFED" CONDITION 


1) To safe the AODB, a discrete is provided by the Minuteman 
G&C on the AODB Safe Circuit. This discrete sets the AODB 
relays in the “SAFED” position. 


2) When "SAFED", the AODB will inhibit discretes issued by the 
G&C from reaching the Payload EED's. 


3) The AODB presents 39 ohm loads to the G&C discrete circuits; 


provides resistive loads for the EED's, and provides a resistive 
static drain path from each EED to ground. 
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AODB SAFE/ARM CIRCUIT — SAFED CONDITION 











AS, 222 EED'S 
κ e ned Om -:------------ 
DISCRETE CIRCUIT 
A BATTERY ACTIVATE 
GAS GENERATOR 
(FORWARD SECTION) 
то DISCRETE 
RETURN 
MECHANICAL SEPARATION CIRCUIT 
AND PROGRAMMER 
ARM DISCRETE CIRCUIT 
39 AFT SECTION BALL LOCK 
GAS GENERATORS 
(SPACER SECTION) 


TO DISCRETE 


| CIRCUIT 


CABLE CUTTER 
DISCRETE 
CIRCUIT 
| э 


TO DISCRETE 


RETURN 
TUMBLE ROCKET 
DISCRETE 
CIRCUIT 
| 39 
Y DISCRETE 
RETURN == 
CIRCUIT 


CIRCUIT 


PROGRAMMER ARM 
(PROGRAMMER) 


CABLE CUTTER 
(SPACER SECTION) 


TUMBLE ROCKET 
(SPACER SECTION) 
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AODB IN "ARMED" CONDITION 


To arm the AODB, a discrete is provided by the Minuteman 
С&С on the AODB Arm circuit. This discrete sets the AODB 
relays in the “ARMED” position. 


When "ARMED", the AODB will pass discretes issued by the 
G&C to the Payload EED's. 


Resistors are incorporated for current limiting. 
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AODB SAFE/ARM CIRCUIT — ARMED CONDITION 


бас AODB 


EED'S 
BATTERY ACTIVATE 


DISCRETE CIRCUIT 


š BATTERY ACTIVATE 
GAS GENERATOR 
| ` {FORWARD SECTION) 


TO DISCRETE 
RETURN 





MECHANICAL SEPARATION 
AND PROGRAMMER 
ARM DISCRETE CIRCUIT 


AFT SECTION BALL LOCK 
GAS GENERATORS 
(SPACER SECTION) 


PROGRAMMER ARM 
(PROGRAMMER) 


TO DISCRETE 
RETURN 


CABLE CUTTER 
DISCRETE 
CIRCUIT 


CABLE CUTTER 
(SPACER SECTION) 


TO DISCRETE 


RETURN 


TUMBLE ROCKET 
DISCRETE 
CIRCUIT 


DISCRETE 
RETURN 
CIRCUIT 


TUMBLE ROCKET 
"(SPACER SECTION) 
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AODB “SAFED”* MONITOR CIRCUIT 


In “SAFED” position, AODB Payload Arm Monitor circuit presents 
open circuit to G&C Computer and Payload Safe Monitor presents 
39 ohms. I 


AODB "ARMED" MONITOR CIRCUIT 


In “ARMED” position, AODB Payload Arm Monitor circuit presents 
39 ohms to G&C Computer and Payload Safe Monitor presents open 
circuit. 
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AODB MONITOR CIRCUITS — SIMPLIFIED 


TO DISCRETE 
RETURN CIRCUIT 


| 
| 
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SAFED 
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CONTROL-MONITOR (C-M) SUBSYSTEM 


Purpose: To control and monitor operation of ERCS Payload 
at Minuteman Weapon System sites. 


Components: 
C-M Console 
Located in the Launch Control Facility (LCF) 
C-M Data Transfer Unit (DTU) 
Located in the Launch Facility (LF) 
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CONTROL-MONITOR (C-M) SUBSYSTEM 


C-M DATA 
TRANSFER UNIT 
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CONTROL-MONITOR CONSOLE 


(OA-8051/GRC-15€) 


The Control-Monitor (C-M) console provides al! controls ~" * 


required for remote operation of the ERCS pay 
Control Facility. 


*ors 
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C-M CONSOLE DESCRIPTION 


The C-M Console consists of a cabinet assembly and a removable 
Control Panel. Main features of these two subassemblies are as 
follows: 


Cabinet Assembly 


a 
b. 
с. 
d. 


e. 


Interface wiring and connectors 
Call up Buzzer 

Telephone Handset 

Terminal boards for LF connections 


Slides for mounting Control Panel 


Control Panel 


a. 


b. 


Controls and indicators 
Plug-In circuit cards 
Chassis mounted components 


Line adjustment controls 
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CONTROL-MONITOR (C-M) SUBSYSTEM 


CABINET CONTROL 


ASSEMBLY 
" 5 CONSOLE PANEL 


HANDSET 


CONTROL PANEL 
SLIDE 





TERMINAL 
BOARD 
oia: CONTROLS LOCATED 
GROUNDING BEHIND HINGED 
CABLE DOOR 
GROUNDING 
MON LINE CMD LINE 





CONF LEVEL f^ CONF LEVEL 





BOLT 
WASHERS 








LEVEL PL 1 TAPP 
TEST CONNECTOR J1 
MOUNTING BOLT 
(4 PLACES) 
> 
W 4089-P4/J4 
^ W4088-P3/13 
W4086-P1/)1 
ACCESS W4087-P2/J2 
PANELS 
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C-M DATA 
TRANSFER UNIT 


(C-8010/GRC-156) 





The C-M Data Transfer Unit (DTU) provides for remote control of the 


ERCS Payload from either of two control points: 


a. Via C-M Console located in the Launch Control Facility (LCF). 

b. Via Control Panel located in the Airborne Launch Control 
Center (ALCC). 

Description 


The DTU is an electronic assembly containing the following: 


a. 


b. 


Plug-In Card Nest/Plug-In Cards 
Chassis/Chassis Mounted Components 
Interconnecting Wiring 

Interface Connectors 


Line Adjustment Controls. 
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C-M DATA TRANSFER UNIT 


INTERFACE 
CONNECTORS 


LINE. = 
Í ADJUSTMENTS E 
(BEHIND REMOVABLE Ё ἃν 
PLATE) ———— — . 


ON-OFF 
circuit EN 
BREAKER = — @ 
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ERCS INTERCONNECTION 


C-M console interconnected to C-M DTU by two telephone 
line-pairs: 


1) One line-pair for Control/Record (time-shared). 
2) Second line-pair for Status/Playback (time-shared). 


C-M DTU connected to Payload through missile umbilical. 


C-M DTU connected to Minuteman radio link for ALCC 
operation. 


C-M console can be configured for one Payload or two Payload 
operation: 


1) Interconnections to any of ten LF's in flight made at rear 
of console. 


2) Only one or two sets of line- pairs will be connected to 
console circuits. 
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С-М SUBSYSTEM SIMPLIFIED 


Command Circuits 


Command circuits convert C-M Console switch signals to digital com- 
mands for transmission to the LF. At the DTU, command signals are 
decoded to activate relays for Payload operation. 


Message Record 


Message record signals from the handset are processed for transmission 
to the LF. At the DTU, the signals are further processed for Payload 
tape recording. 


Status Circuits 


Status circuits convert Payload and ERCS related status signals to 
digital commands for transmission to the LCF. At the C-M Console, 
circuits decode the status to activate status indicators. 


Playback Circuits 
Playback circuits process Payload recorded message for transmission 


to the LCF. At the LCF, playback is amplified for handset monitor- 
ing. 


ALCC Control and Monitoring (if enabled) 
These circuits process ALCC transmitted signals for operating the ERCS 


Payload. Status and playback signals are transmitted back to ALCC 
for monitoring. 


Payload Alarm Circuits 


These circuits monitor continuity of Payload circuits and status of 
Payload batteries. 
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OPERATION 


280 3129 . 
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.ERCS PRE-FLIGHT OPERATIONS 


Purpose 


Prepare ERCS Payload for flight mission. 
Control Operations (Parent LCF or ALCC) 


Record message into Payload Recorder. 

Select ERCS transmitter operating frequencies. 
Monitoring Requirements (Parent LCF or ALCC) 

Verify recorded message playback. 

Verify proper transmitter channels selected. 


Verify missile trajectory (EAST or WEST). 
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ERCS CONTROLS AND INDICATORS 


Message Record Operation 
Recorder Controls 


a. Telephone Handset — Local Message Insertion 

b. Recorder Start, Stop, and Playback 

Recorder Message Monitoring (2-man monitor) 

a. Telephone Handset (MCCC) — Message Playback 

b. Communications Console (DMCCC) — Real-Time and Playback 


Transmitter Frequency Selection Operation 


Two transmitters in ERCS Payload 

Ten operating channels available for each transmitter 
A or B Channel Select 

A or B Channel Confirmed 


Trajectory Monitor 


Observe that WS-133A-M trajectory is targeted for East or West. 
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ERCS CONTROLS AND INDICATORS 
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ERCS OPERATION — PARENT LCF CONTROL 


Characteristics 


a. 1300 Hz carrier signal present (LCF to LF). 
b. ALCC operation inhibited. 


Interface Signals (LCF) 


a. Command Transmit to LF2 - LF11. 
b. Monitor Receive from LF2 - LF11. 


c. Monitor Output Channel 1&2. (To Communications Control 
Console). 


Interface Signals (LF) 


a. 4941. Receive from LCF. 
b. 494L Transmit to LCF. 


c. East Trajectory Status. (Initiated by G&C Coupler on Command 
from DCU). 


d. West Trajectory Status. (Initiated by G&C Coupler on Command 
from DCU). 


e. Missile Go Status. (Indicates that Ground Power Guidance 
Electronics Power is on, the LF is not shut down, and the: 
missile is available for launch) 


f. Payload No-Go (Initiated by DTU to Programmer Group. 
Indicates Payload not in an operational state). 


g. R/V AFS No-Go Override (Continuity loop through DTU 
applied to Programmer Group.) 


h. Battery Activate Indicator (Indicates status of Payload batteries). 
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ERCS OPERATION — ALCC EXERCISE 


Characteristics 


b. 


1300 Hz carrier modulated with 2600 Hz signal (LCF to LF). 
ALCC receive circuits in DTU enabled. 
ALCC transmit circuits inhibited. 


MCCC at LCF monitors ERCS status and playback initiated by 
ALCC. 


“Interface Signals (LCF) 


Command Transmit to LF2 - LF11. 
Monitor Receive from LF2 - LF11. 


Monitor Output Channel 1 &2. (To Communications Control 
Console). 


Interface Signals (LF) 


494L Receive from LCF. 
494L Transmit to LCF. 


East Trajectory Status. (Initiated by G&C Coupler on command 
from DCU). 


West Trajectory Status. (Initiated by G&C Coupler on ийа ш 
from DCU). 


Missile Go Status. (Indicates that Ground Power Guidance 
Electronic Power is on, the LF is not shut down, and the missile 
is available for launch). 


Payload No-Go. (Initiated by DTU to Programmer Group. 
Indicates Payload not in an operational state). 


R/V AFS No-Go Override. (Continuity loop through DTU 
applied to Programmer Group). 


Battery Activate Indicator. (Indicates status of Payload batteries). 
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ERCS OPERATION — ALCC UPLINK TEST 


Characteristics 

a. 1300 Hz carrier signal from LCF inhibited. 

b. 2600 Hz signal from LCF enabled. 

c. ALCC "Transmitter Warmup” signal issued. 

d. ALCC "Monitor Audio to Radio" signals enabled. 

e. ALCC "494L Status Key” signal issued. 

f. MCCC at LCF monitors ERCS status and playback initiated by ALCC. 


Interface Signals (LCF) 


Command Transmit to LF2 - LF11. 
Monitor Receive from LF2 - LF11. 


Monitor Output Channel 1 & 2. (To Communications Control Console). 


Interface Signals (LF) 


a. 
b. 


494L Receive from LCF. 

494L Transmit to LCF. ! 
East Trajectory Status. (Initiated by G&C Coupler on Command from DCU). 

West Trajectory Status. (Initiated by G&C Coupler on Command from DCU). 


Missile Go Status (Indicates that Ground Power Guidance Electronic Power is on, 
the LF is not shut down, and the missile is available for launch). 


Payload No-Go (Initiated by DTU to Programmer Group. Indicates Payload 
not in an operational state.) 


R/V AFS No-Go Override (Continuity loop through DTU applied to Programmer 
Group). 


Battery Activate Indicator (Indicates status of Payload batteries). 


Transmitter Warmup (Signal from DTU to Receiver Group turns on transmitter 
filaments.) 


Monitor Audio to Radio (Status/Playback signals from DTU to Receiver Group - 
transmitter enabled.) 


A94L Status Key (Signal from DTU to Receiver Group to enable transmitter.) 
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ERCS OPERATION — ALCC CONTROL 


(LOSS OF PARENT LCF) 


Characteristics 


a 
b. 


6, 


Loss of tones from LCF. 

ALCC "Transmitter Warmup” signal issued. 
ALCC “Monitor Audio to Radio" signals enabled. 
ALCC ”494L Status Key” signal issued. 


Radio Transfer/494L Access Control signal from DTU to 
Programmer Group enables full ALCC operation. 


If ALCC interrogates the LF to control ERCS operations, the 
DTU “locks up” in ALCC mode. 


Interface Signals (LF) 


Transmitter Warmup (Signal from DTU to Receiver Group turns 
on transmitter filaments.) 


Monitor audio to Radio (Status/Playback signals from DTU to 
Receiver Group enabled.) 


494L Status Key (Signal from DTU to Receiver Group to enable 
transmitter.) 


Radio Transfer/494L Access Control (Signal from DTU to 
Programmer Group is initiated under the condition of a “4941. 
sensed loss of parent LCF” and a "Status Transmit’’ command 
from the radio link. This signal is utilized by Programmer Group 
to allow Minuteman data from radio link to be processed and to 
inhibit retransmission of radio data. 
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FLIGHT OPERATION EVENTS 


to — Payload Separation 


Missile Guidance Set initiates separation of Payload from boost 
vehicle. Spacer section remains with boost vehicle. 


Separation switches start Programmer timing sequence. 


Additional separation is provided by four compressed springs that 
release when ball-locks are activated. 


t4 — Tube Cutting (tg + 20 MS) 


Forward section tube cutter cuts and closes the electrolyte tube. 
Tube closure prevents loss of pressure in electrolyte battery line. 


tg — Spin Motors Fired (tg + 238 MS) 


Spin motors in aft section fire to provide Payload spin rate of 0.8 
to 1.0 rps. Attitude stabilization of Payload is provided by the 
spinning action. 


Minuteman Guidance Set fires tumble motors four seconds after 
Payload separation. The tumble motors, mounted in the spacer 
section, provide additional Payload-to-booster separation. 


tg — Forward Section Separation (tg + 4.52 Sec) 
Forward gas generator is fired to release ball locks. 
Cable cutter severs cable connecting the two sections. 


Additional separation is provided by four compressed springs that 
release when ball-locks are activated. 


ty, t5 — Message Transmission (tg + 31 + 0.02 Sec) 


CES reservoir coolant is released when explosive valves fire at t o + 31 
seconds. : 


Transmitter turns on at t ç + 31.02 seconds. 
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FLIGHT OPERATION 


ERCS 
PAYLOAD 








PAYLOAD SEPARATION 
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OPERATIONAL TEST LAUNCH 
(OTL) 


BSR 3820 


OPERATIONAL TEST LAUNCH 


Purpose 


To verify the performance characteristics of the Emergency Rocket 
Communications System under actual launch and flight conditions. 


C-M Equipment Configuration 


Same configuration as for Wing IV. 


Payload Configuration 


The Payload is maintained in an operational configuration except that 
telemetry capability is added for OTL. 


The telemetry capability is implemented without altering the oper- 
ational characteristics of the Payload by removing a Weighted- 
Connector Cap and Dummy Signal Processor and replacing with an 
actual Telemetry Signal Processor. 
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MINI-TM TRANSMISSION/RECEPTION 
CHARACTERISTICS 


Transmission 


a. The FM signal processor output combines with the audio signal 
in the Recorder-Processor to provide a modulating signal for the 
Payload transmitters. 

b. The modulated transmitter signal contains both audio and tele- 
metry information in a form that is easily separated at the 
receiving stations. 

Reception 

a. Astandard AM receiver tuned to the Payload transmitter fre- 
quency will reproduce the audio message. 

b. The superimposed 14 kHz signal, when separated from the voice 
signal duplicates the output signal of the signal processor. 

c. А standard discriminator circuit operating on IRIG Channel 13, 
converts the FM signal to a signal that corresponds to the Mini- 
TM multiplexer output. 

d. А decommutator circuit then permits restoration of signals which 


correspond to the Mini-TM monitored signals. 
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MINI-TELEMETRY 
(MINI-TM) 


Purpose 


To provide flight performance data for ERCS Payload components 
during operational test launches (OTL). 


Components 

1) Signal Processor 

2) Transducers and Signal Pick-Off Circuits 
3) Interconnecting Wiring δι Connectors 
Payload Configurations 


a. ΟΤΙ. -- Includes Addition of Signal Processor 


b. Operational — Includes use of dummy signal processor and 
weighted connector cap. 


c. All Payloads include transducers, signal pick-off circuits and 
interconnecting wiring & connectors. j 
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MINI-TM SIGNAL PROCESSOR 








BSR 3820 


SIGNAL PROCESSOR FUNCTIONS 


Sequentially samples (multiplexes) the 27 Payload signals, plus 5 
additional inputs required for data handling at the ground station. 


Converts the sequentially sampled signal levels to a frequency 
modulated signal, the frequency of which corresponds to the 
amplitude of the signal being sampled. 


Applies the frequency modulated output signal to the Recorder- 


Processor which utilizes the signal to modulate the Payload 
transmitters. i 
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TELEMETRY DATA 


27 Signal Monitor Points 


Battery Electrolyte Pressure 
Recorder Processor Control 


Coolant Exhaust Pressure 


e P/L Pressurized Compartment Pressure 


e Radial Acceleration 


Battery A Voltage 
Battery A Current 
Converter A+28V 
Oscillator A Output 
Exciter A Output 

Driver A Cathode Current 
Driver A Output 

Final A Anode Temp. 
Final A Cathode Current 
Incident Power A 
Reflected Power А 
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Battery B Voltage 
Battery B Current 
Converter B+28V 
Oscillator B Output 
Exciter B Output 

Driver B Cathode Current 
Driver B Output 

Final B Anode Temp. 
Final B Cathode Current 
Incident Power B 
Reflected Power B 
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Sync "0" 


Battery Voltage 
Accelerometer 
Exhaust Pressure (MT208) 
Reflected Power 

Final Cathode Current 
Final Cathode Current 
Recorder Motor Current 
Final Anode Temp. 

Final Anode Temp. 
Compartment Pressure (MT213) 
Electrolyte Pressure (MT200) 
Reflected Power 

Driver Cathode Current 
Driver Cathode Current 

Plus 28 VDC 

Plus 28 VDC 

Battery Output Current 
Battery Output Current 
Incident Power Out 

Incident Power Out 
Oscillator Output 

Oscillator Output 

Exciter Output 
Exciter Output 
Driver Output 
Driver Output 
Battery Voltage 
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Segment F А 
En unction 








Sync or 
Sync reer 





Sync "1" 








[ο | Sync Tar 


| | X | Battery Voltage A 


HH Output Driver B 
[5 | Output Driver A 











|.& | Output Exciter B 








rite Output Exciter A 


Output Oscillator B 
| © | Output Oscillator A 











IH -H- Incident Power A 
| & | Incident Power B 








HE Battery Current A 


ЕЕ Battery Current В 


H | & | Converter A+ 28 












ДЕ, 


— Typical 


it} 








Waveform 


1 





| | [8 | Converter B+ 28 
ЕН Driver Cathode Current А 
{ШЖ Driver Cathode Current В 
Power Reflected Transmitter A 
MT 200 Output (Electrolyte) 
MT 213 Output (Compartment) 
Final Anode Temp. A 
Final Anode Temp. B 
Recorder Processor Motor Current 
Final Cathode Current B 
Final Cathode Current A 
Power Reflected Transmitter B 
MT 208 Output (Exhaust) 
Accelerometer 











Battery Voltage B 
Io] Sync "0" 
Sync μη 








Sync "4 ГА 





TELEMETRY CHANNEL/WAVEFORM RELATIONSHIP 











Sync 4 Рг 
Ѕупс "o" 
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ABBREVIATIONS/ACRONYMS (CONT.) 


Hz 
ICD 
kHz 
KOH 
LCF 
LF 
MCCC 
MGE 
MGS 
MHz 
MS 
MT 
OALC 
OGE 
OTL 
PAM 
P/L 
Psig 
RC 
RF 
RMS 
R/P 
R/V 
ST 

T 
TM 
TO 
TSE 
TT 
UHF 
VAC 
VCO 
VDC 


Hertz (Cycles-per-second) 


- Interface Control Drawing/Document 


KiloHertz 
Potassium Hydroxide 
Launch Control Facility [ 
Launch Facility 

Missile Combat Crew Commander 
Maintenance Ground Equipment 
Missile Guidance Set 
MegaHertz 

Milliseconds 

Mini Telemetry 

Ogden Air Logistics Center 
Operational Ground Equipment 
Operational Test Launch 
Pulse Amplitude Modulation 
Payload 
Pounds-Square-Inch-Gage 
Resistive-Capacitive 

Radio Frequency 

Root Mean Square 
Recorder-Processor 

Re-entry Vehicle 
Specification Technical 
Thrust 

Telemetry 

Technical Order 

Test Support Equipment 
Thrust Termination 

Ultra High Frequency 
Voltage Alternating Current 
Voltage-Controlled Oscillator 
Voltage Direct Current 
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LIST OF ERCS TECHNICAL ORDERS 


T.O. Number Title. 

12R2-2DRC8-2 ` Missile Communication Payload, 
AN/DRC-8, Field Maintenance Instructions 

12R2-2DRC8-2A Supplement (Secret) 

22R-494L-1 Operation Instructions, 494L System 

22R-494L-1A Supplement (Secret) 

22R-494L-2 Installation, Removal and Checkout, 
Organizational Maintenance Instructions 

22R-494L-4 IPB — For 494L System 

3158-4-1-13 C-M Data Transfer Unit, C-8010/GRC-156, 


Depot Overhaul Instructions 


3158-4-1-2 C-M Equipment (LCF and LF) Field 
Maintenance Instructions 


31S8-4-1-3 C-M Console, OA-8051/GRC-156, Depot 
Overhaul Instructions 


33D9-111-18-1 C-M Test Set AN/GRM-84, Operation 
and Maintenance Instructions 


33D9-111-18-3 C-M Test Set, AN/GRM-84, Depot 
Overhaul Instructions 


А-4 / SD 3127 


BSR 3820 


LIST OF ERCS TECHNICAL ORDERS (CONT.) 


T.O. Number 
33D9-111-19-1 
33D9-111-19-3 


33D9-13-6-1 


33D9-13-6-2 
33D9-13-7-11 


33D9-13-7-3-1 


33D9-13-7-3-2 


33D9-13-8-1 


Title 


Monitor Circuit Test Set, AN/D RM-26, 
Operation & Maintenance Instructions 


Monitor Circuit Test Set, AN/DRM-26, 
Depot Overhaul Instructions 


Communications Payload Test Set 
AN/DRM-25, Operation and Maintenance 
Instruction 


Field Service Instructions for Communi- 
cation Payload Test Set 


Payload Dummy Load, P/N 2328050 
Operation and Maintenance 


Programmer Panel (P/L Test Set), 
SB-2929/DRM-25, Depot Overhaul 
Instructions 


Recorder Control Panel (P/L Test Set) 
SB-2927/DRM-25, Depot Overhaul 
Instructions 


Communications Payload Simulator 


SM-549/DRM-25, Operation & Maintenance 
Instructions 
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LIST ОЕ ERCS TECHNICAL ORDERS (CONT.) 


T.O. Number 


33D9-13-8-3 


33D9-38-50-1 


33D9-39-50-1 


33D9-39-50-2 


33D9-39-50-3 


35C1-2-1-103 


Title 


Communications Payload Simulator 
SM-549/DRM-25, Depot Overhaul 
Instructions 


Electronic Circuit Plug-In Unit Test Set, 
AN/GRM-91, Operation and Maintenance 
Instructions 


Ground Coolant System Test Set, AN/ 
DRM-27 Operation and Maintenance 
Instructions 


Overhaul Instructions with IPB for 
Ground Coolant System Test Set 


Ground Coolant System Test Set, 
AN/DRM-27, Depot Overhaul 
Instructions 


Transpac Power Supplies, (for C-M DTU) 
Depot Overhaul Instructions 
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INTERFACE CONTROL DRAWING LIST 


ICD 25-35304 Payload Envelope 


ICD 25-35305 Payload to CTLI Section 
(Mechanical) 


ICD 25-35306 Payload to G&C Section 
(Mechanical) 


ICD 25-35307 Payload to G&C Section 
(Electrical) 


ICD 25-35310 C&M to LF 
(Electrical and Mechanical) 


ICD 25-35311 C&M to LCF 
(Electrical and Mechanical) 


ICD 2535314 VAFB TSE to LF05 
(Electrical and Mechanical) 
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